THLETIC TRAINERS FIND themselves using a variety of measurements to record their patients' progress, including traditional paper-and-pencil, computerized, online, and physical (e.g., isokinetics, goniometry) testing tools. Establishing evidence that a treatment or intervention benefits patients forms the foundation of evidence-based practice. Evidence-based practice is the integration of research and clinical expertise in the application of therapeutic procedures. 1 A clinician uses procedures and therapies that scientific research has demonstrated to be both reliable and valid. Evidence-based practice has become a central issue in the struggle to demonstrate that certified athletic trainers are effective clinicians.
To address the increased need for evidence-based clinical practice, a variety of tools have been developed to assess patient progress. Having an understanding of reliability and validity is important in establishing and selecting the right tool to use. These terms, however, are often misunderstood and used incorrectly. Because reliability and validity are significantly broad topics to examine, this column briefly examines the current issues with respect to reliability only.
Background
In order to appreciate the concept of reliability, some background information and the state of current practice are needed. According to the American Psychological Association, National Council on Measurement in Education, and American Educational Research Association, the term reliability refers to "the consistency of measurements when the testing procedure is repeated on a population of individuals or groups." 2(p25) In the past, reliability has been thought of as a characteristic of the test, and its use, as such, is easy to find. For example, look for the phrase "The reliability of the test is . . ." in a paper on reliability to see the confusion. This language and method of reporting makes reliability appear to be a single piece of evidence. Only a single reliability study is needed for a test, and the test is ready to be used by all. It is common to find many articles using one reliability study as the reference to make generalizations across groups or conditions. For example, a study reports reliability using a pain questionnaire for a group of adults. It is common practice to find that study referenced in follow-up investigations as the sole piece of evidence for the use of this questionnaire with other groups such as 
Series of 10 experiments VAS, GRS, VRS
Only horizontal VAS with verbal descriptors along the scale showed good reliability with frequency distribution.
Note. VAS = visual analogue scale; VRS = verbal rating scale; POM = Pain-O-Meter; NRS = numeric rating scale; GRS = graphic rating scale; DOMS = delayedonset muscle soreness.
children or the elderly. This practice is misleading and incorrect. It ultimately comes down to the question, Is the reliability of the test being reported or is the reliability of the test scores being reported? The answer to this question has led to debate calling for clarification of reliability in many disciplines including those in educational and psychological measurement.
Debate: "Is Reliability a Property of the Test or the Person?"
Recently, the issue of whether reliability is a property of the test or of the person has been argued in the literature. The dilemma stems from the language used to describe and report reliability. The statements "the test is reliable" and "the reliability of the test is .92" lie at the heart of the problem. Thompson 3 suggests that the language is incorrect and can be detrimental if reported as such in future research reports. Thompson explains that reliability is a characteristic of the scores or the data. The term datametrics has been proposed to describe reliability as a characteristic of the scores and not as a property of the instrument. 4 There are several reasons that reliability should be considered a property of the person rather than the test or instrument. Reliability is influenced by numerous factors that might include type of training, time of test administration, the scoring policy, and even the attitude of the people taking the test. The many ways reliability can be calculated and the fact that the coefficients are not interchangeable across studies support the position that it is not a property of the test. The bottom line is in the fact that a reliability measurement of .81 for a test does not save the world! Much more information is needed, such as the types of reliability coefficient and the demographics of the participants. Because of the many methods used to calculate reliability coefficients, the lack of description of the reliability coefficient, and all the factors that influence reliability coefficients, it must be a property of the person or population being examined. It is recommended that reliability coefficients be clearly and correctly reported in future research reports.
The idea that reliability is a characteristic of the person is applicable to athletic training. An examination of reliability coefficients for commonly used pain scales illustrates the issue of variability with respect to type and findings ( Table 1 ). The range of coefficients can be a result of error in many sources including the test itself, inherent variability in the characteristic of the people studied, interaction between the people and the test, and the type of reliability coefficient used.
So then, which is it, the reliability as property of the test or the test scores? We believe that reliability is a combination of the two. Reliability must be a collection of evidence incorporating the factors that influence it. Increased understanding of the type of reliability coefficient and the associated limitations is needed. A careful inspection of what is actually being measured with the test score is also essential. The design of the study will help clarify the reliability being measured.
Considerations for Study Design
The design of the study where reliability coefficients are reported is a key concept in better understanding the type of reliability being reported. The larger research issue should be the focus. The types and areas where error can occur should be identified and included in the study design. Efforts should also be made to clarify the characteristic to be measured, including whether the focus of the study is to examine the reliability of the person, the test, or the interaction of the person and the test.
In athletic training, an example illustrating the importance of the study design can be seen with balance testing. Balance is often measured for both research and clinical purposes. Following is an example of how the design and focus of the study should be altered depending on the characteristic intended to be measured. For this example, we want to conduct a balance assessment as an outcome for a new rehabilitation technique. There are two reliabilities that we need to address: the reliability of the force plate used to assess balance and the reliability of the balance scores (i.e., center-of-pressure velocity).
Test reliability should focus on establishing reliability coefficients for the force plate. This is the first step in our bigger research question, and the design of the study is the key. Having people balance on the force plate for multiple trials over a few days is common study design. This design, however, will not produce reliability coefficients that reflect the characteristic of the test (i.e., force plate). It is common for balancereliability studies to report this type of reliability as the reliability of the force plate. Efforts should be made to make the force plate the focus of the study. A study design using a machine with known calibrated values is needed to establish the reliability of the test. The characteristic of the force plate is its consistency in measuring a value. It is critical that the value be standardized and known to establish the reliability of the force plate, and these data are often made available by the manufacturer.
Establishing the reliability of the test scores should then be the second step in the research process. After the reliability of the force plate has been established, the reliability of the test scores of the participants can be addressed. Designing this type of study is vital in establishing the evidence of clinical validity. The design of this type of study lends itself to the use of generalizability theory. 12 
Generalizability Theory
Generalizability theory (G-theory) takes the intraclass correlation coefficient farther by examining the error variances through ANOVA procedures. 13 G-theory can be used to determine how many measurement occasions are needed or to help design the measurement procedure that allows for dependable scores. G-theory was developed in the 1960s by Cronbach et al. 14 and was later applied to physical education settings through the work of Atwater et al. 15 It was additionally refined in concept and through the production of relevant application software by Brennan 12 and Crick. 16 The first chapter discussing G-theory appeared in a textbook in 1989. 13 G-theory measurement procedure refers to what and how the data are collected from the design. All scores contain some degree of error caused by sources of error in the measurement procedure or design. Using traditional methods such as the intraclass correlation coefficient, the error component of the reliability analysis was not well defined or singular. In G-theory, various possible components of the error variance can be defined and examined for their role. G-theory allows researchers to specify the sources of variation in the study design, provide guidelines for deciding whether the identified sources of variation are errors of measurement or contribute to understanding the construct being measured, and provide information in designing an efficient measurement procedure to reduce the error and achieve the desired reliability. For more information on G-theory, we refer the reader to Shavelson and Webb, 17 Brennan, 18 and Morrow.
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Conclusions
Reliability is a term that is routinely used in research and clinical practice and sometimes stated in simplistic and incorrect ways. One study or piece of evidence does not sufficiently address reliability. There must be a collection of reliability evidence. The phrase "the reliability of the test is . . ." is not accurate in describing the type of reliability measured. Reliability of the test and the characteristic of the examinees are both needed to establish reliability. The test's or measuring device's reliability must be established before the reliability of the examinees is measured. The design and inclusion of possible areas where error can occur in the model are needed to address both instrument error and variability in the characteristic of the examinees. The use of G-theory holds promise in addressing the designs of measurement procedures that yield reliable data for both researchers and clinicians. 
